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Persistent geographic variations in
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care in the United States: 1996 to 2016
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Abstract
Background: Availability of nursing home care has declined and national efforts have been initiated to improve
the quality of nursing home care in the U.S. Yet, data are limited on whether there are geographic variations in
declines of availability and quality of nursing home care, and whether variations persist over time. We sought to
assess geographic variation in availability and quality of nursing home care.
Methods: Retrospective study using Medicaid/Medicare-certified nursing home data from the Centers for Medicare &
Medicaid Services, 1996–2016. Outcomes were 1) availability of all nursing home care (1996–2016), measured by the
number of Medicaid/Medicare-certified beds for a given county per 100,000 population aged ≥65 years, regardless of
nursing home star rating; 2) availability of 5-star nursing home care, measured by the number of Medicaid/Medicare-
certified beds provided by 5-star nursing homes; and 3) utilization of nursing home beds, defined as the rate of
occupied Medicaid/Medicare-certified beds among the total Medicaid/Medicare-certified beds.
Results: From 1999 to 2016, availability of all nursing home care declined from 4882 (standard deviation: 931) to 3480
(912) beds, per 100,000 population aged ≥65 years. Persistent geographic variation in availability of nursing home care
was observed; the correlation coefficient of county-specific availabilities from 1996 to 2016 was 0.78 (95% CI 0.77–0.79).
From 2011 to 2016, availability of 5-star nursing home beds increased from 658 (303) to 895 (661) per 100,000
population aged ≥65 years. The correlation coefficient for county-specific availabilities from 2011 to 2016 was 0.54 (95%
CI 0.51–0.56). Availability and quality of nursing home care were not highly correlated. In 2016, the correlation
coefficient for county-specific availabilities between all nursing home and 5-star nursing home beds was 0.33 (95% CI 0.
30–0.36). From 1996 to 2016, the utilization of certified beds declined from 78.5 to 72.2%. This decline was consistent
across all census divisions, but most pronounced in the Mountain division and less in the South-Atlantic division.
Conclusion: We observed persistent geographic variations in availability and quality of nursing home care. Availability
of all nursing home care declined but availability of 5-star nursing home care increased. Availability and quality of
nursing home care were not highly correlated.
Keywords: Nursing home, Post-acute care, Quality of care, Geographic variation, Health services
© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
* Correspondence: harlan.krumholz@yale.edu
†Yun Wang and Qiuli Zhang are co-first authors.
2Center for Outcomes Research and Evaluation, Yale-New Haven Hospital, 1
Church Street, Suite 200, New Haven, CT 06510, USA
5Section of Cardiovascular Medicine, Department of Internal Medicine, Yale
School of Medicine, New Haven, CT, USA
Full list of author information is available at the end of the article
Wang et al. BMC Geriatrics          (2019) 19:103 
https://doi.org/10.1186/s12877-019-1117-z
Background
Nursing homes, which provide institutional care to
patients who cannot to be cared for at home and need
24-h nursing supervision and/or extensive custodial care,
play an important role for individuals needing such care,
especially among older adults [1]. In the United States,
there were more than 15,600 nursing homes with 1.7
million licensed beds providing care to 1.4 million resi-
dents in 2015 [2]. Among nursing home residents,
approximately 65% are long-term residents who receive
care under Medicaid and 13% are short-term residents
who receive post-acute care under Medicare [3]. The
proportion of Medicare residents has increased over
time. Approximately 30% (1.5 million) of hospitalized
Medicare beneficiaries are referred to nursing homes at
hospital discharge [4]. Nursing home care is associated
with shorter hospital stays and lower hospital costs and
has been reported to improve patients’ health and qual-
ity of life, and lower rates of unplanned readmissions
[5–12]. Given the importance of nursing homes, national
efforts have been initiated to monitor and improve the
quality of such care. The Centers for Medicare &
Medicaid Services (CMS) launched the Five-Star
Quality Rating System in 2008 to publicly report
nursing home performance [13–15]. High star-rated
nursing homes represent high quality of care and
studies found that these nursing homes gain more
residents [16–19].
The need for nursing home care may be expected to
increase with the aging population in the United States.
Nevertheless, two recent reports have found that the
utilization of nursing home care has declined over time;
between 2000 and 2010, the number of nursing home
residents aged 65 years or older declined by 20%. The
number of nursing homes declined in the same period
and then stabilized in 2014 [20, 21]. Although many
factors, including the increase in home care utilization
and assisted living facilities, and reimbursement changes
for Medicare and Medicaid, may impact this decline, it
is also unknown whether there were geographic varia-
tions in the decline of availability of nursing home care,
whether such variations persisted over time, whether
there were geographic variations in quality of nursing
home care, and whether there were geographic varia-
tions in the relationship between availability of care and
quality of care. Additionally, the utilization of nursing
home beds between nursing homes in states that partici-
pated in the CMS Money Follows the Person program
and nursing homes in states that did not participate in
that program is also of interest. The Money Follows the
Person program focuses on developing home/communi-
ty-based services designed to reduce the use of institu-
tional care to improve patient satisfaction and rebalance
Medicaid payments [22–24]. This program could be
associated with geographic variation in utilization of
nursing home care.
Accordingly, we used 1996–2016 national nursing
home data from CMS [25, 26], which includes nursing
home 5-star ratings, to assess geographic variations in
the availability and quality of nursing home care. By
linking the nursing home data with the U.S. census and
Medicare information, we also evaluated county- and
nursing home-specific characteristics associated with the
care.
Methods
Study sample
Nursing home data consist of the name and characteris-
tics of each Medicaid/Medicare-certified nursing home
from 1996 to 2016, including the number of Medicaid/
Medicare-certified beds, number of residents in these
beds, and various nursing home characteristics. The
1996 data were the most complete and available earliest
data at the national level, publicly available from Nursing
Home Compare (https://healthdata.gov/dataset/nursing-
home-compare-data). To ensure that the analysis was
based on a relatively long period and accounted for the
fact that nursing homes may have consolidated during
the 21-year study period, we required all nursing homes
to have at least 7 years of data for inclusion in the study.
This restriction ensured that each nursing home contrib-
uted at least 33% of data points over the study period.
The completed 5-star rating data were available from
2011, and we required nursing homes to have at least 5
years of data to be included in the analysis. This restric-
tion ensures that each nursing home was evaluated
based on a relatively long period.
Outcomes
Our primary outcomes were the availability of all
nursing home care and availability of 5-star nursing
home care. The availability of all nursing home care was
defined as the number of Medicaid/Medicare-certified
nursing home beds available for a given county per
100,000 population aged ≥65 years, regardless of nursing
home star rating. We selected the age group ≥65 years be-
cause the majority of nursing home residents are in this
range. We obtained the estimated county-specific popula-
tion data from the annual American Community Survey
(https://www.census.gov/programs-surveys/acs/about.
html), conducted by the U.S. Census Bureau. The avail-
ability of 5-star nursing home care was defined as the
number of Medicaid/Medicare-certified nursing home
beds available for a given county per 100,000 population
aged ≥65 years, restricted to 5-star nursing homes. CMS
uses its Five-Star Quality Rating system [13] to measure
nursing home performance. The rating system includes 3
indicators: health inspections, staffing hours, and quality
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measures (online Additional file 1: Text S1); each of these
indicators has its own star rating, ranging from 1 to 5,
with 5 stars representing the top performance level for
that indicator. The composite of these ratings provides an
overall rating, ranging from 1 to 5 stars, which was used
in this study. Additionally, we examined the trend in the
utilization of nursing home beds, defined as the rate of the
occupied Medicaid/Medicare-certified beds among the
total Medicaid/Medicare-certified beds.
Characteristics of nursing home and county
Nursing home characteristics included ownership (not--
for-profit, yes/no), nursing home location (inside a hos-
pital, yes/no), years of Medicaid or Medicare certification,
nursing home size (certified beds <25th, 25th–75th, and >
75th percentiles), change in ownership (changed in last
12months, yes/no), nursing home geographic location
(rural, yes/no), and resident council (both resident and
family, yes/no). County characteristics included Consumer
Price Index-adjusted median income, proportions of
non-Hispanic white, non-Hispanic-black, Hispanic,
female, aged 65 years or older, under national poverty
level, Supplemental Nutrition Assistance Program partici-
pants, households without a car and low access to stores,
and seniors with low income and low access to stores.
Health risk factors and lifestyle included prevalence of
age-adjusted adult diabetes and obesity, number of recre-
ation or fitness facilities per 1000 population, number of
fast-food restaurants per 1000 population, and physical in-
activity. All information was available from the U.S. Cen-
sus Bureau and the Centers for Disease Control and
Prevention websites. We also included the 2013
county-specific average age-sex-race-adjusted nursing
home Medicare reimbursement per Medicare beneficiary
residing in a given county, available from the Dartmouth
Atlas (http://www.dartmouthatlas.org/tools/downloads.
aspx#spending).
Statistical analysis
To assess geographic variation in the availability of all
nursing home care, we calculated county-specific avail-
ability for each county and then mapped the availability
in 1996 and 2016, shading counties with a gradient from
red to green (lowest availability in red to the highest in
green). We divided states into 9 census divisions based
on the U.S. census definition [27]. To assess whether
geographic variation in availability persisted over time,
we calculated a Pearson correlation coefficient of the
availability between 1996 and 2016, weighted by
county-specific population. We also fitted a mixed
model with a Poisson link function and county-specific
random intercepts to model the number of certified
beds, regardless of nursing home rating, as a function of
an ordinal time variable (time = 0 for 1996 and time = 21
for 2016), to assess the trend in availability of all nursing
home care from 1996 through 2016, adjusted for
county-specific characteristics. The risk ratio of the time
variable represents the annual change in availability. We
repeated these analyses to assess the geographic vari-
ation and trend in the availability of 5-star nursing home
care, with restricted the data from 2011 to 2016.
To assess the relationship between availability of all
nursing home care and availability of 5-star nursing
home care, we modeled the availability of all nursing
home care as a function of 5-star nursing home care,
adjusted for county-specific characteristics and time and
stratified by regions. To identify county-specific factors
associated with the availability of all nursing home care,
we restricted the study sample to 2016, the most recent
year of the study period, and fitted a mixed model to
regress the availability of all nursing home care as a
function of county-specific characteristics. Using the
2016 data, we also assessed the nursing home character-
istics associated with the 5-star rating (yes/no). We
included a spherical covariance structure in all models
to account for spatial autocorrelation and differences be-
tween counties and nursing homes. The county-specific
population aged ≥65 years was used as an offset in
models with a Poisson link function. Analyses were con-
ducted using SAS version 9.4 64-bit (SAS Institute Inc.,
Cary, North Carolina).
Results
Study sample
The study sample included 17,875 unique Medicaid/
Medicare-certified nursing homes over the 21-year study
period. In 2016, the median (inter-quartile-range [IQR])
number of Medicaid/Medicare-certified years of a nurs-
ing home in business was 26 (20–36), 30.4% of nursing
homes were not-for-profit ownership, 4.4% were in a
rural area, and 93.4% were certified by both Medicaid
and Medicare (online Additional file 1: Table S1).
Geographic variation in availability of all nursing home
care
Nationwide, the number (standard deviation [SD]) of
Medicaid/Medicare-certified beds per 100,000 population
aged ≥65 years declined from 4882 (931) in 1996 to 3480
(912) in 2016 (Fig. 1; online Additional file 1: Figure S1,
top panel). Considerable geographic variation in the over-
all availability of nursing home care was observed. The
county-specific number of Medicaid/Medicare-certified
beds, per 100,000 population aged ≥65 years, ranged from
1049 to 7900 (difference 6851) in 1996 and from 70 to
6725 (difference 6655) in 2016 (Fig. 2). Availability in the
West and East regions was lower than in the Central
regions in both 1996 and 2016, and was higher in the
West-South Central region (Fig. 2). The weighted Pearson
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correlation coefficient of county-specific availabilities be-
tween 1996 and 2016 was 0.78 (95% Confidence Interval
(CI) 0.77–0.79), indicating that the geographic pattern of
availability persisted over time. The county-specific char-
acteristics adjusted annual decline in availability of all
nursing home care, regardless of star rating, was 0.5%
(95% CI 0.44–0.55). This decline was consistent across all
census divisions but was most pronounced in the Pacific
division, from 4064 beds per 100,000 population aged ≥65
years in 1996 to 2111 in 2016 (difference 1953), and least
pronounced in the West-Central division, from 5296 per
100,000 population aged ≥65 years in 1996 to 4538 in
2016 (difference 758; Fig. 3, top panel). At the state level
and in 2016, the 5 states with the highest mean (SD) avail-
ability of 5-star nursing home care were Texas (4340 [50]),
Missouri (4263 [89]), Louisiana (4259 [593]), Oklahoma
(4175 [107]), and Iowa (4114 [58] (Fig. 4, top panel). The
5 states with lowest availability were Hawaii (1500 [435]),
Oregon (1613 [59]), Arizona (1748 [195]), California
[1822 [61]), and Washington (2139 [98] (Fig. 4, top panel).
Geographic variations in availability of 5-star nursing
home care
Between 2011 and 2016, the proportion of 5-star nursing
homes increased from 16.2 to 24.0% (p < 0.01 for trend;
online Additional file 1: Figure S2). The number (SD) of
certified beds provided by 5-star nursing homes in-
creased from 658 (303) in 2011 to 895 (661) in 2016, per
100,000 population aged ≥65 years (Fig. 5). Considerable
geographic variation in the availability of 5-star nursing
home care was observed. The county-specific number of
Medicaid/Medicare-certified beds, per 100,000 popula-
tion aged ≥65 years, provided by 5-star nursing homes
ranged from 0 to 2749 (difference 2749) in 2011 and
from 0 to 3278 (difference 3278) in 2016 (Fig. 5). The
weighted Pearson correlation coefficient of the availabil-
ities in 5-star nursing home care between 2011 and 2016
was 0.54 (95% CI 0.51–0.56), indicating moderately per-
sistent geographic variation in availability of 5-star nurs-
ing home care. The county-specific characteristics
adjusted annual increase in the availability of 5-star
nursing home care was 9.5% (95% CI 8.41–10.64). At
the state level and in 2016, the 5 states with the highest
mean (SD) availability of 5-star nursing home care were
North Dakota (2387 [88]), South Dakota (2124 [59]),
Nebraska (2029 [61]), Iowa (1907 [27]), and Minnesota
(1581 [33] (Fig. 4, bottom panel). The 5 states with low-
est availability were Oregon (344 [10]), West Virginia
(399 [7]), North Carolina (400 [5]), Texas (431 [5]), and
Arizona (450 [48]) (Fig. 4, bottom panel).
Relationship between availabilities of all nursing home
and 5-star nursing home care
The relationship between availabilities of all nursing
home, regardless of star rating, and 5-star nursing home
care varied by regions (online Additional file 1: Fig-
ure S3). Accounting for county characteristics and time,
the relationship between all and 5-star nursing home
care was not significant for the East-North Central, Mid-
dle-Atlantic, Mountain, New England, and Pacific regions,
Fig. 1 Trends in availability of nursing home care and utilization of Medicaid/Medicare-certified beds from 1996 to 2016. Availability of nursing
home care is defined as the number of Medicaid/Medicare-certified beds available for a given county per 100,000 population aged 65 years or
older, regardless of nursing home star rating. Utilization of nursing home beds is defined as the rate of the occupied Medicaid/Medicare-certified
beds among the total Medicaid/Medicare-certified beds
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Fig. 2 Geographic variations in the availability of Medicaid/Medicare-certified beds per 100,000 population aged 65 years or older by U.S. county.
Top panel: availability in 1996; bottom panel: availability in 2016. Availability was mapped by shading counties with a gradient from red to green
(lowest availability in red to highest availability in green)
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while the South-Atlantic region was positive and the
West-North Central was negative. In 2016, the weighted
Pearson correlation coefficients for county-specific avail-
abilities between all nursing home and 5-star nursing
home care was 0.33 (95% CI 0.30–0.36), indicating that
the availability of care and quality of care do not align. In
2016, only one state (Iowa) remained in the top 5 states
with highest availability of nursing home care, regardless
of star rating, as well as in the top 5 states with the highest
availability of 5-star nursing home care.
Characteristics associated with availability and quality of
care
County geographic location is associated with availability
of nursing home care. The availability for counties in the
West South Central and West North Central regions
b.
a.
Fig. 3 Regional variations in availability of Medicaid/Medicare-certified beds (top panel: a. Change in availability of Medicaid/Medicare-certified
nursing home beds per 100,000 population aged >65 years by region, regardless of nursing home star rating) and utilization of Medicaid/
Medicare-certified beds (bottom panel: b. Change in the utilization of Medicaid/Medicare-certified nursing home beds by region), 1996–2016
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was higher than for counties in other regions (online
Additional file 1: Table S2). Counties with greater in-
activity, more fast-food restaurants, more rural areas,
and higher proportions of non-Hispanic white and
non-Hispanic black populations were more likely to have
higher availability of all nursing home care. Counties
with higher income, higher proportions of people with
diabetes mellitus, Supplemental Nutrition Assistance
Program participants, and women were more likely to
have lower availability of all nursing home care (online
Additional file 1: Table S2). The age-sex-race-adjusted
Medicare reimbursement dollars paid to a nursing home
was associated with an increase in the availability of
nursing home care (rate ratio 1.05, 95% CI 1.03–1.07).
Nursing homes with a council joined by family and resi-
dents, with certified beds in the <75th percentile of the
national average (130 beds in 2016) and with a high
utilization of beds, were more likely to be 5-star. Nurs-
ing homes with for-profit ownership, located in a rural
area, and in which ownership changed in the last 12
Fig. 4 Availability of Medicaid/Medicare-certified beds per 100,000 population aged 65 years or older by U.S. state in 2016. Top panel: availability
of Medicaid/Medicare-certified beds provided by all nursing homes, regardless of nursing home star rating; bottom panel: availability of Medicaid/
Medicare-certified beds provided by 5-star nursing homes
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Fig. 5 Geographic variations in the availability of 5-star Medicaid/Medicare-certified beds per 100,000 population aged 65 years or older by U.S.
county. Top panel: availability in 2011; Bottom panel: availability in 2016. Availability was mapped by shading counties with a gradient from red
to green (lowest availability in red to highest availability in green)
Wang et al. BMC Geriatrics          (2019) 19:103 Page 8 of 11
months were unlikely to be 5-star (online Additional file
1: Figure S4).
Trends in utilization of nursing home beds
Between 1996 and 2016, the utilization of certified beds
declined from 78.5 to 72.2% (Fig. 1; online Additional file
1: Figure S1, bottom panels). This decline was consistent
across all census divisions, but was most pronounced in
the Mountain division, from 86.7% in 1996 to 71.8% in
2016 (difference 14.9 percentage points), and less in the
South-Atlantic division, from 89.9% in 1996 to 85.7% in
2016 (difference 4.2 percentage points; Fig. 3, bottom
panel).
In 2016, 43 states plus the District of Columbia partic-
ipated in the CMS Money Follows the Person program.
There was no difference in the utilization of certified
beds between nursing homes in states that participated
in that program and nursing homes in states that did
not participate (81.1% versus 80.7%, respectively, p =
0.703).
Discussion
In this investigation, we observed notable and persistent
geographic variations in the availability of nursing home
care, the quality of nursing home care, and in the rela-
tionship between availability of nursing home care and
5-star nursing home care. Despite the decline in avail-
ability of nursing home care, the availability of 5-star
nursing home care increased. However, the availability
of nursing home care and 5-star nursing home care
varied by regions. The correlation between nursing
home availability and 5-star nursing home care was
weak. In 2016, only one state remained in the top 5
states with highest availability of nursing home care as
well as in the top 5 states with the highest availability of
5-star nursing home care. People in regions that have
high availability of nursing home care may not receive
high-quality care, suggesting that the competition does
not drive improvement. This observation is aligned with
our previous study on home health care [28].
We found that availability of nursing homes in the
West and East regions was lower than in the Central
region, which could reflect higher labor costs not cov-
ered by Medicare and Medicaid reimbursements. This
finding also aligns with the service pattern in home
health care [29].
According to CMS, nursing homes with high rating
scores represent high quality of care for their residents.
The number of 5-star homes is limited under the
current CMS rating methodology, but every nursing
home has an opportunity to be 5-star. Our study shows
that those with the top performance are not concen-
trated in a particular area.
Additionally, we found that the CMS Money Follows
the Person program was not associated with the decline
in utilization of nursing homes, at least in 2016. There
was no difference in the utilization of certified beds be-
tween nursing homes in states that participated in and
nursing homes in states that did not participate in that
program. One of the reasons could be that only a small
proportion of residents were actually affected by this
program. For example, from 2008 through 2016, 75,151
residents with chronic conditions and disabilities transi-
tioned from institutions back into their communities
[26]. Nevertheless, Robison et al. showed that the pro-
gram yielded positive results in Connecticut [30].
Many factors could contribute to geographic variations
in the availability and quality of nursing home care. The
availability of care was high in the Central region, where
many states do not have Certificate of Need programs
designed to limit healthcare facility costs and facilitate
coordinated planning of new services and facility con-
struction [31]. Additionally, county-specific characteris-
tics are associated with the geographic variation in
nursing home care. For example, characteristics such as
fast-food restaurants and physical inactivity were associ-
ated with greater nursing home use. We also found an
association between registered nurses and nursing home
ownership with the quality of service in the nursing
homes, which complements and extends the findings of
prior studies [32–35]. The negative association between
the availability of nursing home beds and star rating may
indicate that quality care is more achievable for small-
or middle-sized nursing homes. We were not able to de-
termine the underlying reason for why some nursing
homes perform better than others. The Nursing Home
Reform Act, a part of the Omnibus Budget Reconcili-
ation Act of 1987, grants residents the right to organize
and participate in a resident or family council [36, 37].
Compared with nursing homes with a resident-only coun-
cil, nursing homes with a council that includes residents
and their family members are more likely to be 5-star
rated. It may be that residents’ family members monitor
care and effectively improve care delivery [38, 39]. Con-
versely, a nursing home with more focus on quality may
be more likely to invest in having such a council. The find-
ing of a negative association between for-profit ownership
of nursing homes and their performance extends prior
studies [33, 34], but provides a more contemporary assess-
ment at the national level.
We also found that there was an approximately 30%
decline in availability of nursing home care from 1996
through 2016. One reason for such a decline may
represent changes in market demand resulting from
Medicaid and Medicare policy changes, including the
adoption of prospective payment for Medicare-paid
post-acute care as well as Medicaid-paid long-term
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home- and community-based care reforms [20, 40, 41].
These policy changes impact reimbursements for nurs-
ing homes. Moreover, even though Medicare beneficiar-
ies were more likely to be referred to nursing home care
or home health care at hospital discharge in recent
years, the relative increase in referrals to home health
care was greater than the increase in referrals to nursing
home care [3]. A recent study found that the availability
of home health care has increased over time [29]. As the
aging of the U.S. population continues to increase, the
market for in-home services is also likely to increase, as
such care provides a potentially more desirable and
cost-effective option.
Our study has several limitations. We focused on
nursing home star ratings reported by CMS. Other mea-
sures that may also be associated with quality of care,
such as use of antipsychotic medication, staff stability, or
consistent assignment, were not available in our analysis.
The criteria for stars might have changed over the study
period, but we were unable to account for such a
change. Our analysis was conducted at the nursing
home-level, which was unable to separate the Medicare
and Medicaid recipients nor identify skilled and
non-skilled populations. Likewise, we were unable to as-
sess trends in the length of stay in nursing homes, which
would also be of interest. Since the scope of our data did
not allow us to address these challenges, future studies
are warranted.
Conclusion
In conclusion, persistent geographic variations in avail-
ability and quality of nursing home care exist and the
availability of nursing home care provided by all nursing
homes has declined. Availability and quality of nursing
home care were not highly correlated. More research is
necessary to understand why some nursing homes per-
form better than others.
Additional file
Additional file 1: Supplemental tables and figures referred to within the
manuscript. (DOC 2921 kb)
Abbreviations
CI: Confidence Interval; CMS: Centers for Medicare & Medicaid Services;
IQR: Inter-quartile Range; SD: Standard Deviation
Acknowledgments
Drs. Spatz and Krumholz work under contract with the Centers for Medicare
& Medicaid Services to develop and maintain performance measures that are
publicly reported. Dr. Krumholz is a recipient of research agreements from
Medtronic and Johnson & Johnson (Janssen), through Yale, to develop
methods of clinical trial data sharing; was the recipient of a grant from
Medtronic and the Food and Drug Administration, through Yale, to develop
methods for post-market surveillance of medical devices; received payment
from the Arnold & Porter Law Firm for work related to the Sanofi clopidogrel
litigation and from the Ben C. Martin Law Firm for work related to the Cook
IVC filter litigation; chairs a cardiac scientific advisory board for UnitedHealth;
is a participant/participant representative of the IBM Watson Health Life Sci-
ences Board; is a member of the Advisory Boards for Element Science and
for Facebook, and the Physician Advisory Board for Aetna; and is the founder
of Hugo, a personal health information platform. The other authors report no
potential conflicts of interest.
Funding
This research received no specific grant from any funding agency in the
public, commercial or not-for-profit sectors.
Availability of data and materials
The datasets generated and/or analyzed during the current study are
available at the CMS website (https://data.medicare.gov/data/nursing-home-
compare), US Census website (https://factfinder.census.gov/faces/nav/jsf/
pages/index.xhtml), and Dartmouth Atlas (http://www.dartmouthatlas.org/
tools/downloads.aspx#spending).
Authors’ contributions
Dr. YW had full access to all the data in the study and takes responsibility for
the integrity of the data and the accuracy of the data analysis. All authors
have read and approved the manuscript. Study concept and design: YW,
HMK, QZ. Acquisition of subjects and/or data: YG, YW. Analysis and
interpretation of data: YW, HMK. Writing of the manuscript: YW. Critical
revision of the manuscript for intellectual content: YW, QZ, ESS, YG, SE, FJ, S-
YH, SH,CX, HMK
Ethics approval and consent to participate
A formal ethics approval was not required due to the retrospective nature of
the study.
Consent for publication
Not Applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Biostatistics, Harvard T.H. Chan School of Public Health,
Boston, MA, USA. 2Center for Outcomes Research and Evaluation, Yale-New
Haven Hospital, 1 Church Street, Suite 200, New Haven, CT 06510, USA.
3Usher Institute of Population Health Sciences & Informatics, University of
Edinburgh, Edinburgh, UK. 4National Clinical Research Center of
Cardiovascular Diseases, State Key Laboratory of Cardiovascular Disease,
Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing,
China. 5Section of Cardiovascular Medicine, Department of Internal Medicine,
Yale School of Medicine, New Haven, CT, USA. 6Qualidigm, Wethersfield, CT,
USA. 7Department of Health Policy and Management, Yale School of Public
Health, New Haven, CT, USA.
Received: 10 September 2018 Accepted: 25 March 2019
References
1. Eskildsen M, Price T. Nursing home care in the USA. Geriatr Gerontol Int.
2009;9(1):1–6.
2. Centers for Disease Control and Prevention, Nursing homes, beds, residents,
and occupancy rates, by state. Health, United States. 2016. Available at.
https://www.cdc.gov/nchs/data/hus/hus16.pdf#092. Accessed 28 June 2018.
3. Ness J, Ahmed A, Aronow WS. Demographics and payment characteristics
of nursing home residents in the United States: a 23-year trend. J Gerontol
A Biol Sci Med Sci. 2004;59(11):1213–7.
4. Krumholz HM, Nuti SV, Downing NS, et al. Mortality, hospitalizations, and
expenditures for the Medicare population aged 65 years or older, 1999-
2013. JAMA. 2015;314(4):355–65.
Wang et al. BMC Geriatrics          (2019) 19:103 Page 10 of 11
5. Ackerly DC, Grabowski DC. Post-acute care reform-beyond the ACA. N Engl
J Med. 2014;370(8):689–91.
6. Allen LA, Hernandez AF, Peterson ED, et al. Discharge to a skilled nursing
facility and subsequent clinical outcomes among older patients hospitalized
for heart failure. Circ Heart Fail. 2011;4(3):293–300.
7. Chandra A, Dalton MA, Holmes J. Large increases in spending on postacute
care in Medicare point to the potential for cost savings in these settings.
Health Aff (Millwood). 2013;32(5):864–72.
8. Chen J, Ross JS, Carlson MD, Lin Z, Normand SL, Bernheim SM, Drye EE, Ling
SM, Han LF, Rapp MT, Krumholz HM. Skilled nursing facility referral and
hospital readmission rates after heart failure or myocardial infarction. Am J
Med. 2012;125(1):100.e1–9. https://doi.org/10.1016/j.amjmed.2011.06.011.
9. Mechanic R. Post-acute care-the next frontier for controlling Medicare
spending. N Engl J Med. 2014;370(8):692–4.
10. Wang Y, Pandolfi MM, Fine J, Metersky ML, Nuti SV, Murugiah K, Wang C,
Ho SY, Galusha D, Spenard A, Elwell T, Krumholz HM. Community level
association between home health and nursing home performance on
quality and hospital 30-day readmissions for Medicare patients. Home
Health Care Manage Pract. 2016;28(4):201–8.
11. Ogunneye O, Rothberg MB, Friderici J, et al. The association between skilled
nursing facility care quality and 30-day readmission rates after
hospitalization for heart failure. Am J Med Qual. 2015;30(3):205–13.
12. Sandvik D, Bade P, Dunham A, et al. A hospital-to-nursing home transfer
process associated with low hospital readmission rates while targeting
quality of care, patient safety, and convenience: a 20-year perspective. J Am
Med Dir Assoc. 2013;14(5):367–74.
13. Centers for Medicare & Medicaid Services. Design for nursing home
compare five-star quality rating system: technical users' guide. 2017.
Available at https://www.kdads.ks.gov/docs/default-source/survey-
certification-and-credentialing-commission/provider-informtion/nursing-
facilities/medicaid-medikan-rate-list/cms-technical-users-guide---january-
2017.pdf?sfvrsn=196904ee_2. Accessed 28 June 2018.
14. Centers for Medicare & Medicaid Services. Five-star quality rating system.
Available at https://www.cms.gov/medicare/provider-enrollment-and-
certification/certificationandcomplianc/fsqrs.html. Accessed 28 June 2018.
15. Department of Health and Human Services; Office of the Inspector General.
Medicare nursing home resident hospitalization rates merit additional
monitoring. https://oig.hhs.gov/oei/reports/oei-06-11-00040.pdf;
Accessed 28 June 2018.
16. Perraillon MC, Konetzka RT, He D, Werner RM. Consumer response to
composite ratings of nursing home quality. Am J Health Economics.
2017; Available at https://doi.org/10.1162/ajhe_a_00115.
17. Schapira MM, Shea JA, Duey KA, Kleiman C, Werner RM. The nursing home
compare report card: perceptions of residents and caregivers regarding
quality ratings and nursing home choice. Health Serv Res.
2016;51(S2):1212–28.
18. Werner RM, Konetzka RT, Polsky D. Changes in consumer demand following
public reporting of summary quality ratings: an evaluation in nursing
homes. Health Serv Res. 2016;51(S2):1291–309.
19. Unroe KT, Greiner MA, Colon-Emeric C, et al. Associations between
published quality ratings of skilled nursing facilities and outcomes of
Medicare beneficiaries with heart failure. J Am Med Dir Assoc.
2012;13(2):188 e1–6.
20. Centers for Medicare & Medicaid Services. Nursing home data compendium
2015 edition. Available at https://www.cms.gov/Medicare/Provider-
Enrollment-and-Certification/CertificationandComplianc/Downloads/
nursinghomedatacompendium_508-2015.pdf. Accessed 28 June 2018.
21. West LA, Cole S, Goodkind D, et al. 65+ in the United States: 2010; Available
at https://www.census.gov/content/dam/Census/library/publications/2014/
demo/p23-212.pdf. Accessed 28 June 2018.
22. Eiken S, Sredl K, Burwell B, Saucier P. Medicaid expenditures for long-term
services and supports (LTSS) in FY 2015. Cambridge: Truven Health
Analytics; 2017.
23. Anderson W, Wiener JM, O’Keeffe J. Money follows the person initiatives of
the systems change grantees. Final report: US Department of Health and
Human Services, Centers for Medicare & Medicaid Services; 2006. p. 1–8.
24. Medicaid money follows the person, Available at https://www.medicaid.
gov/medicaid/ltss/money-follows-the-person/index.html;
Accessed 28 June 2018.
25. Medicare.gov. Nursing Home Compare data archive. Available at https://
data.medicare.gov/data/archives/nursing-home-compare;
Accessed 28 June 2018.
26. Medicare.gov. Nursing Home Compare database. Available at https://www.
medicare.gov/download/downloaddb.asp; Accessed 28 June 2018.
27. U.S. Census Bureau, Available at https://www.census.gov/geo/reference/gtc/
gtc_census_divreg.html. Accessed 28 June 2018.
28. Wang Y, Spatz ES, Tariq M, Angraal S, Krumholz HM. Home health agency
performance in the United States: 2011-2015. J Am Geriatr Soc.
2017;65(12):2572–9.
29. Wang Y, Leifheit-Limson EC, Fine J, et al. National trends and geographic
variation in availability of home health care: 2002-2015. J Am Geriatr Soc.
2017;65(7):1434–40.
30. Robison J, Porter M, Shugrue N, et al. Connecticut's 'money follows the
person' yields positive results for transitioning people out of institutions.
Health Aff (Millwood). 2015;34(10):1628–36.
31. National Conference of State Legislatures. Certificate of need: state health;
http://www.ncsl.org/research/health/con-certificate-of-need-state-laws.aspx;
Accessed 28 June 2018.
32. Dellefield ME, Castle NG, McGilton KS, Spilsbury K. The relationship between
registered nurses and nursing home quality: an integrative review (2008-
2014). Nurs Econ. 2015;33(2):95–108.
33. Harrington C, Ross L, Kang T. Hidden owners, hidden profits, and poor
nursing home care: a case study. Int J Health Serv. 2015;45(4):779–800.
34. Stevenson DG, Bramson JS, Grabowski DC. Nursing home ownership trends
and their impacts on quality of care: a study using detailed ownership data
from Texas. J Aging Soc Policy. 2013;25(1):30–47.
35. Zhang NJ, Unruh L, Wan TT. Gaps in nurse staffng and nursing home
resident needs. Nurs Econ. 2013;31(6):289–97.
36. United States Congress. The Omnibus Budget Reconciliation Act of 1987.
Available from: https://www.gpo.gov/fdsys/pkg/STATUTE-101/pdf/STATUTE-
101-Pg1330.pdf; Accessed 28 June 2018.
37. United States Congress; 42 U.S. Code § 1395i–3; 1987. Requirements for, and
assuring quality of care in, skilled nursing facilities; Available from: https://www.
law.cornell.edu/uscode/text/42/1395i-3; Accessed 28 June 2018.
38. Friedemann ML, Montgomery RJ, Maiberger B, Smith AA. Family
involvement in the nursing home: family-oriented practices and staff-family
relationships. Res Nurs Health. 1997;20(6):527–37.
39. Maas ML, Reed D, Park M, Specht JP, Schutte D, Kelley LS, et al. Outcomes
of family involvement in care intervention for caregivers of individuals with
dementia. Nurs Res. 2004;53(2):76–86.
40. Gaugler JE, Yu F, Davila HW, Shippee T. Alzheimer’s disease and nursing
homes. Health Aff (Millwood). 2014;33:650–7.
41. Laffon de Mazieres C, Morley JE, Levy C, Agenes F, Barbagallo M, Cesari M,
et al. Prevention of functional decline by reframing the role of nursing
homes? J Am Med Dir Assoc. 2017;18(2):105–10.
Wang et al. BMC Geriatrics          (2019) 19:103 Page 11 of 11
